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RECEIVED 
CENTRAL FAX CENTER 

Amendments to the Claims: g g 2qq^ 

This listing of Claims will replace all prior versions and listings of Claims in the 
Application. 

Listing of Claims: 

Claims 1-12 (cancelled) 

Claim 1 3 (currently amended): An electrolyte solution for a metal-oxygen battery whore 
oxygen io reduced at a cathode surface to produc e- Q ^-er^^iofre, the electrolyte 
comprising: 

a lithium salt selected from the group consisting of LiPF 6 , L1BF4, LiC10 4 , 
LiC(S0 2 CF 3 ) 3 , LiN(S0 2 CF 3 ) 2 , Li0 3 SCF 2 CF 3 , Li0 3 SC 6 F 5 , Li0 2 CCF 3> LiP(Q,H5) 4 , 
LiCF 3 S0 3 ;a»d 

a non aquooua oolvcnt"comprise& a mat e rial se l e ct e d from the group consisting of 
dimothyl carbonato (DMC), dipropyl carbonat e (DPC), diethyl carbonate (DEC), ethyl 
m e thy l oarbonotc (EMC), t e trahydrofuran (THF), and 1 ,2 dimothoxycthono (DME), 
w hcroki - thc oxygcn s olubility of th e solv e nt i s at l e a s t 0,1 1 50 00 Oj/eo at STF; 

anon-acmeous solvent selected from the groan of solvents having an oxygen 
solubility of greater than 0,1632 cc C Wcc solvent at STP consisting of dimethyl carbonate 
fDMCV dipropyl carbonate (DPCh diethyl carbonate (DEC), ethvl methyl carbonate 
(EMCV tetrahydrofuran (THFV and 1 .2-dimcthoxvcthane (DME). in combination with 
one or more solvents having an oxygen solubility of less than 0.1150 cc O^/cc solvent at 
STP selected from a group consisting of propylene carbonate (PC), ethylene carbonate 
(EC), and y-batYrolactone_Cy-BL); 
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wherein the oxygen solubility of the solvent combination is at least 0.1 150 cc 
O^/ccatSTP; and 

wherein oxygen is reduced at a cathode surface o f the metal-oxygen battery to 
produce O" 2 or Onions and an increase in the amount of dissolved oxygen in the 
electrolyte increases the specific capacity of the cathode. 

Claim 14 (currently amended): A metal-oxygen battery whore oxygon to roduced at o 
cathode to produc e- Q ^ or O^ ieas, the battery comprising: 

a metal-containing anode; 

a cathode for reducing the oxygen; mA 

an electrolyte solution of a lithium salt selected from the group consisting of 
LiPF 6 , LiBF 4 , LiC10 4 , LiC(S0 2 CF 3 ) 3 , LiN(S0 2 CF 3 )2, LiO^SCF 2 CF 3> Li0 3 SC 6 F s , 
Li0 2 CCF 3 , LiP(C 6 H5) 4 , LiCF 3 S0 3 ; and 

a non-aqueous solvent for the electrolyte selected from the group of solvents 
having an oxygen solubility of greater than 0. 1 632 cc Q>/cc solvent at STP consisting of 
dimethyl carbonate (DMC), dipropyl carbonate (DPC), diethyl carbonate (DEC), ethyl 
methyl carbonate (EMC), tctrahydrofuran (THF), and 1,2-dimethoxyethane (DME), in 
combination with one or more solvents having an oxygen solubility of less than 0.1 1 50 cc 
oyce solvent at STP selected from a proup consisting of propylene carbonate (PC), 
ethylene carbonate (EC), and 7-butyrolactone (y-BL); 

wherein the oxygen solubility of the solven t combination i s at least 0.1150 cc 
CVcc at S¥Ft STP: and 
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wherein oxygen is reduced at a cathode surface of t he metal-oxygen battery to 
produce O 2 or Q 7 * 2 ions and an increase in the amount of dissolved oxy gen in the 
electrolyte increases the specific capacity of the cathode. 

Claim 15 (previously presented): The metal-oxygen battery of claim 14, wherein the 
cathode comprises carbon. 

Claim 16 (currently amended): A lithium-oxygen battery where oxyg e n is roduood at a 
cathod e to produc e Q ^^efrQa^ ion s which react with lithium to produce Li^Oa, that 
deposit on the cathod e, the battery comprising: 

a lithium metal -containing anode; 

a cathode tor reducing oxygen; 

an electrolyte solution of a lithium salt selected from the group consisting of 
LiPF (> , LiBF 4 , LiC10 4 , LiC(S0 2 CF 3 ) 3 , UN(S0 2 CF 3 )2, Li0 3 SCF 2 CF 3 , LiC^SQfs, 
Li0 2 CCF 3 , LiP(C6H5) 4 , LiCF 3 S0 3 ; and 

a non aqueous solv e nt for tho olootrolyte selected from th e group consisting of 
dimethyl carbonat e (DMC), dipropyl oarbonato (DPC), diethyl carbonat e (DEC), e thyl 
m e thyl oarbonat e ^EMC)., totrahydrofuran (THF), and l y 2 - dimethoxy e thane (DME), 
wh e r e in the oxygon goiubility^l - thc - sotveftt - is - at - lca g t 0.1 150 cc O2/CC at STP. 
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a non-aqueous solvent selected from the group of solvents having an oxygen 
solubility of greater than 0,1632 cc CWcc solvent at STP consisting of dimethyl carbonate 
fDMO. dinronvl carbonate fDPO. diethyl carbonate (DEO, ethyl methyl carbonate 
( EMCV tetrahvdrofuran (TRF\ and 1 -2-dimethoxvethane (P MEk in combination with 
one or more solvents having an oxygen solubility of less than 0.1 1 50 cc Q>/cc solvent at 
STP selected from a group consisting of propylene carbonate (PCX ethylene carbonate 
(EC\ and y-butyrolactone (y-BL): 

wherein the oxygen soluhilityof the solvent combination is at least 0. 1 1 SO cc 
Ctycc at STP; and 

where oxygen is reduced at a cathode to pr oduce Q* 2 or Of 1 ions which react with 
lithium to produce Li^O^ that deposits on the cathode. 

Claim 17 (currendy amended): The lithium-metal battery of claim ±2 16 wherein the 
cathode comprises carbon. 

Claim 1 8 (withdrawn): An electrolyte solution for a metal-oxygen battery where oxygen 
is reduced at a cathode surface to produce Cf 2 or O2" 2 ions, the electrolyte comprising: 

a lithium salt selected from the group consisting of LiPF 6 , LiBF 4> LiCJ0 4 > 
LiC(S0 2 CF 3 )3, LiN(SO 2 CF0 2) Li0 3 SCF 2 CF 3 , Li0 3 SQ,F 5? Li0 2 CCF 3 , LiP(C 6 H5) 4 , 
LiCF 3 S0 3 ; and 

a non-aqueous solvent further comprising a combination of propylene carbonate 
and at least one of a material selected from the group consisting of dimethyl carbonate 
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(DMC)> dipropyl carbonate (DPC), diethyl carbonate (DEC), ethyl methyl carbonate 
(EMC), tetrahydrofuran (THF), and 1,2-dimethoxycthane (DME), wherein the oxygen 
solubility of the solvent is at least 0.1 1 50 cc 0 2 /cc at STP. 

Claim 19 (withdrawn): A metal-oxygen battery where oxygen is reduced at a cathode to 
produce O" 2 or 0{ 2 ions, the battery comprising: 

a metal-containing anode; 

a cathode for reducing the oxygen; 

an electrolyte solution of a lithium salt selected from the group consisting of 
LiPF<>, LiBF 4 , L1CIO4, LiC(S0 2 CF 3 )3, LilSKSQjCF;,)^ Li0 3 SCF 2 CF 3> LiOaSC^Fs, 
Li02CCF 3j LiP(C6H5) 4 , UCF3SO3; and 

a non-aqueous solvent further comprising a combination of propylene carbonate 
and at least one of a material selected from the group consisting of dimethyl carbonate 
(DMC), dipropyl carbonate (DPC), diethyl carbonate (DEC), ethyl methyl carbonate 
(EMC), tetrahydrofuran (THF), and 1,2-dimethoxyethane (DME), wherein the oxygen 
solubility of the solvent is at least 0,1 1 50 cc 0 2 /cc at STP. 

Claim 20 (withdrawn): The A metal -oxygen battery of claim 19 wherein the metal- 
containing anode is a lithium metal-containing anode. 

Claim 21 (withdrawn): An electrolyte solution for a metal-oxygen battery where oxygen 
is reduced at a cathode surface to produce O' 2 or O2 2 ions, the electrolyte comprising: 
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a lithium salt selected from the group consisting of L1PF6, LiBF 4 , UCIO4, 
LiC(S0 2 CF 5 ) 3 , LiNCSO^CFs)!, Li0 3 SCF 2 CF 3 , Li0 3 SC ft F 5 , Li0 2 CCF 3> LiP(C 6 H5) 4 , 
IJCF3SO3; and 

a non-aqueous solvent further comprising a combination of y-butyrolactone (y- 
BL) and at least one of a material selected from the group consisting of dimethyl 
carbonate (DMC), dipropyl carbonate (DPC), diethyl carbonate (DEC), ethyl methyl 
carbonate (EMC), tctrahydrofuran (THF), and 1,2-dimethoxycthane (DME), wherein the 
oxygen solubility of the solvent is at least 0. 1 150 cc 0 2 /cc at STP. 

Claim 22 (withdrawn): An electrolyte solution for a metal-oxygen battery where oxygen 
is reduced at a cathode surface to produce O" 2 or 0 2 " 2 ions, the electrolyte comprising: 

a lithium salt selected from the group consisting of LIPF6, L1BF4, L1CIO4, 
LiC(S0 2 CF 3 ) 3 , LiN(S0 2 CF 3 h, Li0 3 SCF 2 CF 3 , Li0 3 SC 6 F s> U0 2 CCF 3l LiP(C6H5) 4 , 
LiCF 3 S0 3 ; and 

a non-aqueous solvent further comprising a combination of dimethyl sulfoxide 
(DMSO) and at least one of a material selected from the group consisting of dimethyl 
carbonate (DMC), dipropyl carbonate (DPC), diethyl carbonate (DEC), ethyl methyl 
carbonate (EMC), tetrahydrofuran (THF), and 1 ,2-dimcthoxyethane (DME), wherein the 
oxygen solubility of the solvent is at least 0.1 150 cc C^/cc at STP. 

Claim 23 (withdrawn): An electrolyte solution for a metal-oxygen battery where oxygen 
is reduced at a cathode surface to produce O" 2 or 0 2 ~ 2 ions, the electrolyte comprising: 
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a lithium salt selected from the group consisting of LiPF*, LiBF 4 , LiC10 4 , 
LiC(SC>2CF>)3 5 LiN(S0 2 CF 3 )2, Li0 3 SCF 2 CF3, Li0 3 SC 6 F5, Li0 2 CCF 3 , LiP(C 6 H5) 4 , 
LiCF 3 S0 3 ;and 

a non-aqueous solvent further comprising a combination of N-methy! 
pyrolidinonc (NMP) and at least one of a material selected from the group consisting of 
dimethyl carbonate (DMC), dipropyl carbonate (DPC), diethyl carbonate (DEC), ethyl 
methyl carbonate (EMC), tetrahydrofuran (THF), and 1 ,2-dimcthoxyethane (DME), 
wherein the oxygen solubility of the solvent is at least 0 J 1 50 cc (Vcc at STP. 

Claim 24 (withdrawn): An electrolyte solution for a metal-oxygen battery where oxygen 
is reduced at a cathode surface to produce O" 2 or 0 2 ' 2 ions, the electrolyte comprising: 

a lithium salt selected from the group consisting of LiPF 6 , LiBF 4 , LiC10 4 , 
LiC(SO*CF 3 ) 3> LiN(S0 2 CF 3 )2, Li0 3 SCF 2 CF^ Li0 3 SC 6 F 5 , Li0 2 CCF 3 , LiP(C 6 H5) 4 , 
L1CF3SO3; and 

a non-aqueous solvent further comprising a combination of tetraethylenc glycol 
dimethyl ether and at least one of a material selected from the group consisting of 
dimethyl carbonate (DMC), dipropyl carbonate (DPC), diethyl carbonate (DEC), ethyl 
methyl carbonate (EMC), tetrahydrofuran (THF), and 1 ,2-dimethoxyethanc (DME), 
wherein the oxygen solubility of the solvent is at least 0.1 150 cc O^/cc at STP. 

Claim 25 (withdrawn): An electrolyte solution for a metal-oxygen battery where oxygen 
is reduced at a cathode surface to produce O" 2 or O2 2 ions, the electrolyte comprising: 
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a lithium salt selected from the group consisting of LiPF 6 , LiBF 4 , LiCIO*, 
LiC(S0 2 CF 3 )3, LiN(S0 2 CF 5 )2, Li0 3 SCF 2 CF 3 , Li0 3 SC ft F 5 , Li0 2 CCF,, LiP(C 6 H5) 4 , 
L1CF2SO3; and 

a nonaqueous solvent further comprising a combination of tricthylene glycol 
dimethyl ether and at least one of a material selected from the group consisting of 
dimethyl carbonate (DMC), dipropyl carbonate (DPC), diethyl carbonate (DEC), ethyl 
methyl carbonate (EMC), tetrahydrofuran (THF), and 1 ,2-dimethoxyethane (DME), 
wherein the oxygen solubility of the solvent is at least 0. 1 150 cc C^/cc at STP. 
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